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Bone histology:
For histological analyses, frozen abdominal (type II) vertebrae of one representative individual (with median bone density) per group were thawed in 10% neutral-buffered formalin at room temperature and subsequently fixated in formalin for additional three days. After formalin fixation, these samples were rinsed in running tap water overnight and then transferred stepwise into 70% ethanol (storage solution).
Then, prior to decalcification, the vertebrae were again transferred stepwise to 100% ethanol to remove tissue fat overnight on a shaker and after this, retransferred stepwise to tap water again. Decalcification was carried out with Decal™ Decalcifier (Statlab Medical, McKinney, USA) twice for 24 h; with each step performed on a shaker at room temperature. After decalcification, samples were rinsed overnight in tap water followed by dehydration in a series of ethanol solutions with increasing concentration (30-100% ethanol in water). In the paraffin embedding process, the bones were treated with HistoChoice (Sigma-Aldrich, St. Louis, USA), two times overnight on a shaker, followed by graded HistoChoiceparaffin solutions (30-100% paraffin at 60°C). Serial sections of 5 μm thickness were prepared in the sagittal plane of the vertebral column, starting at the lateral periphery of vertebral bodies and ending in the mediosagittal plane. Sections were mounted on treated microscope slides (Superfrost Plus Micro, VWR International, Radnor, USA) and stained with Heidenhain's Azan following the protocol of Presnell & Schreibman (6) . DPX (Sigma-Aldrich, St. Louis, USA) was used to mount the sections on slides. All sections were analyzed and photographed at magnifications between 40x and 400x with a Leitz Dialux 22EB microscope (Leica, Wetzlar, Germany) equipped with a 5MP color CCD camera.
Analytical validation by ICP-MS & TDA AAS
Before further utilization, muscle, liver, bone and gonad samples were weighed, lyophilized (Lyovac GT 2; GEA Pharma Systems, Wommelgem, Belgium) and then weighed again before being homogenised using a laboratory mill (IKA A11; IKA, Staufen, Germany).
Concentrations of most minerals and metals were determined by means of ICP-MS. Briefly, samples were digested in Polytetrafluoroethylene (PTFE) high-pressure vessels (HPR-1000/10S, MLS GmBH, Leutkirch, Germany) using an MLS Ethos plus microwave oven with temperature and pressure control (MLS GmbH, Leutkirch, Germany). To this end, approx. 50-100 mg was weighed into a microwave vessel containing 5 mL nitric acid (65%, SupraPure, Sigma Aldrich), 7 mL hydrogen peroxide (SupraPure, Sigma Aldrich), and 1 mL internal rhodium standard (1µg mL -1 If values varied more than 20 %, another 4-fold measurement was performed.
Analytically derived dry weight-based concentrations of metals and minerals in homogenized samples from individual organs were multiplied with the total dry-weight of the respective organ, which was estimated based on life-history stage-dependent percentages of the body wet-weight of each fish. For this, a reference database consisting of whole-body dry-weight distribution data from 120 European eels of different stages was used (SI Table S4 ). Results were expressed as relative percentages in the individual compartments, and as soft tissue to bone mass ratios.
Statistical Analyses
Statistical testing was carried out using GraphPad Prism 6.0h (GraphPad software Inc, California, USA).
Analysis of variances (ANOVA) followed by Tukey's or Dunnett's post hoc test was used to test for differences in volume and calcium map-derived calcium content of whole-body and single vertebrae sampling groups of female eels. For the two groups of male eels, student's t-test was used to test for differences in volume and calcium content of whole bodies and single vertebrae sampling groups. A significance level of P < 0.05 was used for all tests. (Details on test results available in Table S2) 6 
